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. Estimated RBC dose as a proportion of recipient red cell mass
Given the severity of anemia, each transfusion represented a substantial fraction of the recipients' total red cell mass. Using the measured hemoglobin concentration of each unit and the measured volume of blood infused, we calculated the grams of hemoglobin infused. Using the recipient's measured weight and pretransfusion hemoglobin concentration, we estimated the recipient circulating red cell mass in grams of hemoglobin. The graph shows the transfused red cell content (grams of hemoglobin) as a proportion of the recipient red cell mass (grams of hemoglobin). See eFigure 1.
eAppendix 2. Supplemental Oxygen Administration and Cerebral tissue oxygen saturation
Finger oximetry measurements and use of supplemental oxygen was recorded in every patient at hour 0, 2, 4, 6, 8, and 24. Per written protocol, supplemental oxygen was given to patients with an arterial oxygen saturation <95% as measured by finger oximetry. Supplemental oxygen was given either by nasal prongs or by face mask. No patient received mechanical ventilation. Of the 290 enrolled patients, 85 received a second dose of packed RBCs. According to the study protocol, patients were given a second dose of 10 mL/kg of RBCs from the identical unit that was used for the first dose based on the following assessment at hour 4: If the hemoglobin value at hour 4 was <5 g/dL, a second dose was given. If the hemoglobin value at hour 4 was 5-6 g/dL, then a second dose was given if the heart rate was >140 beats per minute (children age 2-5 years) or >160 beats per minute (children age 0.5-2 years) and if the respiratory rate at hour 4 was slower than at time 0. Otherwise, a second dose was not given. Among these 85 patients, 47 received longer-storage RBCs and 38 patients received shorter-storage RBCs, p=0.3. Patients who ultimately received a second dose of RBCs were more severely ill on arrival to hospital. Compared with patients treated with a single dose of RBCs, those receiving a second dose were significantly more anemic (2.64 ±0.85 g/dL versus 4.09 ±1.16 g/dL, p<0.0001) and had significantly worse acidosis on arrival as demonstrated by lower plasma CO 2 levels (13.1 ±5.4mM versus 16.6 ±5.23mM, p<0.001), greater elevation of the anion gap (19.8 ±5.4mM versus 17.5 ±4.5mM, p=0.001), and a higher blood lactate level (10.9 ±3.5mM versus 8.7 ±3.1mM, p=0.001). Thus, any impairment of oxygen delivery between the two study groups might be more apparent in this severely ill subgroup. A comparison of response to longer-storage versus shorter-storage RBCs in the 85 patients receiving 20 mL/kg follows.
Proportion of patients achieving a lactate ≤3mM at 8 hours:
Among those receiving 20 mL/kg of RBCs, the proportion achieving a lactate ≤3mM at hour 8 was not different between the two groups: 28 of 47 (0.596, 95% CI 0.44-0.73) in the longer-storage group and 20 of 38 (0.526, 95% CI 0.36-0.69) in the shorter-storage group. The difference in the two groups was 0.07 (95% CI, -0.14 to 0.27), p=0.52.
Lactate reduction:
Among the subgroup of patients who went on to receive 20 mL/kg of RBCs, mean lactate levels were higher (by chance) at the time of randomization in the longer-storage group (11.7 ±3.2mM versus 9.9 ±3.6mM, p=0.016). However, mean lactate levels were not different between the two groups at hours 2, 4, 6, 8, or 24. See eFigure 5A.
eFigure 5A. Mean blood lactate values in the two study groups among the sub-group of participants transfused with 20 mL/kg of RBCs
The error bars indicate the 95% confidence intervals.
Cerebral tissue oxygen saturation
Cerebral tO 2 -sat significantly increased after transfusion to the same degree in both longer-storage and shorter-storage recipients of 20 mL/kg RBCs. There was no difference in cerebral tO 2 -sat between the longer-storage group and the shorter-storage group at the completion of transfusion. See eFigure 5B. eFigure 5B. Median cerebral tissue oxygen saturation at the start and the end of transfusion for the two study groups among the sub-group of participants transfused with 20 mL/kg of RBCs
The horizontal bars indicate the median. The error bars indicate the inter-quartile range (IQR).
Proportion of patients in stupor or coma at hour 8:
The proportion of subjects with persistent stupor or coma at hour 8 was 11 of 47 (0.23) in the longerstorage group and 3 of 38 (0.079) in the shorter-storage group, difference 0.16 (95% CI, -0.007 to 0.30).
Proportion of patients who returned to good health at 30 day follow-up:
A 30 day telephone follow up of the health status of the patient was available for 59 subjects who received 20 mL/kg of RBCs. The proportion of individuals who had returned to good health was 30 of 36 (0.83) in the longer-storage group and 20 of 23 (0.87) in the shorter-storage group, difference -0.04 (95% CI, -0.21 to 0.17). 
Malaria patients versus non-malaria patients
Of the 290 enrolled patients, 234 had malaria defined as either a positive blood smear or a positive rapid diagnostic test for histidine-rich protein and LDH malaria antigen. Patients with evidence of malaria were treated with anti-malarial medications. We examined baseline levels of lactate and the kinetics of lactate clearance in those with and without malaria to provide evidence in support of the primary study design which analyzed lactate outcomes among all patients regardless of the cause of anemia. Baseline mean lactate levels were identical in those with and without malaria: 9.34 ±3.4mM in malaria patients and 9.34 ±3.4 in non-malaria patients. The proportion of subjects with a lactate ≤3mM at hour 8 was the same in those with and without malaria: 138 of 232 (59.5%) in those with malaria and 32 of 54 (57.1%) in those without malaria, p=0.99 (Fisher test). Comparison of lactate levels at hours 2, 4, 6, 8, and 24 found no statistically significant differences except at hour 2 where the mean blood lactate was 4.77 ±2.8 in malaria patients and 3.92 ±2.6 in non-malaria patients. No correction was made for multiple comparisons.
